Irradiated U937 cells trigger inflammatory bystander responses in human umbilical vein endothelial cells through the p38 pathway.
Radiation-induced bystander effects are a well-known phenomenon that are observed when treating cancer and other diseases after radiotherapy, and even after occupational exposure to radiation. However, little is known about the crosstalk between irradiated macrophages and endothelial cells that line the circulatory system, which may play a role in the development of atherosclerosis. In the current study, we found that the expression of inducible nitric oxide synthase (iNOS) and the intracellular level of nitric oxide (NO) in gamma-irradiated U937 macrophage cells were significantly increased. When human umbilical vein endothelial cells (HUVECs) were co-cultured with gamma-irradiated U937 cells, additional micronuclei (MN) and apoptosis were induced so that the plating efficiency of the bystander HUVECs decreased and P38 was overexpressed in the bystander HUVECs cells. In addition, the contents of vascular cell adhesion molecule 1 (VCAM-1) and the activities of matrix metalloproteinase-9 (MMP-9) in the culture medium of bystander HUVECs were increased. Furthermore, during cell co-culture the adhesive ability of irradiated U937 cells to the bystander HUVECs increased. When U937 cells were treated with 500 μM S-methylisothiourea sulfate (SMT) (iNOS inhibitor) before irradiation, and HUVECs were treated with 10 μM SB203580 (p38 inhibitor) before cell co-culture or treated with 20 μM c-PTIO (NO scavenger) in the co-culture medium, the bystander micronuclei and the amounts of VCAM-1 and MMP-9 in the medium of bystander HUVECs were diminished, and the ability of irradiated U937 cells adhering to HUVECs was also reduced, while the plating efficiency of bystander HUVECs partially recovered. These results demonstrated that irradiated U937 cells appear to release nitric oxide and thereby further trigger apoptosis and inflammatory responses in the bystander HUVECs through a p38-dependent pathway.